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“..to integrate modern computing and information
technology with molecular biology to improve
Agency prioritization of data requirements and risk
assessment of chemicals”

www.epa.gov/ncct
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Agenda

« General Overview of Center Activities and Status
- Focal Presentations
—ToxCast — Dix et al
—Information Management — Judson et al
—Virtual Liver — Shah et al
—Arsenic BBDR — Conolly et al
—Virtual Embryo — Knudsen et al
 Format for Focal Presentations

—45 minute presentation followed by 45 round table
discussion

- Office of Research and Development
National Center for Computational Toxicology
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Your Task to Address these Questions:

1. Does the scope and involvement....reflect activities
consistent with the function of a center?

2. Are the goals....suitably described, ambitious and
Innovative?

3. Are there significant gaps in the approach...?

4. Does the work offer to significantly improve environmental
health impacts and is the path to regulatory acceptance
apparent?

5. Have appropriate data management and analysis tools
been incorporated?

6. How would you assess the outreach to other groups?

- Office of Research and Development 3
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4 Human and ecosystem
exposure to pollutants

Agency

NatienalNecenienion:

Envitonmantl Mesgzer NatieRalHeathandiEnvirenmental

Extramural grants in all ElieciSIRESearcCiilianeratorny,

research areas Effects of contaminants
on human health and ecosystems

ional C ¢ NationalRiskiVianagement
Neujorz Garar jor Bacaarchiiah

Coroveijon: Fodieoloe)y
Merging of computational and

molecular approaches

Preventing and reducing risks to
humans and the environment

. . NationalNeenterion
HMaionzl Flomeland Sgeurity ENVITONMERAIASSESSITIETIL

RESEAIGHNCETILET _ - Human health and ecological
Responses to attacks against buildings risk assessment
and water treatment systems
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Molecular Biology

DNA

Transcription J

mRNA : 50 kD
Translation
Protein
Metabolism
Metabolites *
W
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What's It All About

« Digitization
—Legacy data
—Dispersed data
- Scale
—Chemicals
—Biological space
—Levels of biological organization
« Quantifying
—Physiology, biochemical pathways and networks, biology
- Data mining and management

- Office of Research and Development
National Center for Computational Toxicology
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Toxicology
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Implementing . Impacting
Operating Staffing Complete
Initializin crisc iy
g . STAR Centers NAS Vision
Congressional redirection Proof of Concepts Expansion Impl tation PI
mplementation Plan
STAR Systems Biology RFA P ) ToxCast Phase 1
EDC Proof of Concepts ToxCast Design STAR Center 2
sBOSC I sBOSC I
| FYO02 | FY04 FY06 | Fyos

Building Foundation Institutionalizing
i National Center formed .

Design Team Growing

Framework document Prioritization Initiative
ToxCast Launch

SAB and BOSC reviews sBOSC | ,
Title 42s

RTP Workshop ToxCast Concept ] )
Chemoinformatics

STAR HTPS RFA Virtual Liver

Arsenic Model
Science Forum
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Goals:
* Improve Linkages in the Source to amﬂl.::.-‘:w
Outcome Paradigm e
* Provide Predictive Models for Hazard L,r
|dentification . ‘w

* Improve Quantitative Risk Assessment f _\
(Dose, Species, Chemical)

Success [;njnw Tiomal

°M d by ability t d fast
Vegsured by sbilty 9 produce faster H’D?L[]@utt Iy

for less cost relative to traditional i Pugnim
means and to classify chemicals by :

their potential to influence molecular
and biochemical pathways of concern

- Office of Research and Development
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Maturation of the CTRP
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ORD’s

Computational Toxicology

Research Program
Implementation Plan
(FY 2006 — 2008)

April 2006

COMPUTATIONAL
TOXICOLOGY

j> OUTCOMES

2008

www.epa.gov/comptox
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CTRP Budget History
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Peer Reviewed Publications by NCCT Staff
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What is Center?

Source: Merriam-Webster dictionary

Main entry: Center

Pronunciation: ‘sen-tar

Function: Noun

Etymology: Middle English centre, from Middle French, from Latin
centrum, from Greek kentrum, sharp point, center of a circle, from
kentein to prick, probably akin to Old high German hantag, pointed
Date: 14t Century

la: the point around which a circle or spear is described....

2a:. a point, person, or thing that is most important or pivotal
in relation to an indicated activity, interest or condition; b: a
source from which something originates; c: a group of nerve
cells have a common function; d: a region of concentrated
population; e: a faculty providing a place for a particular
activity or service

Office of Research and Development
National Center for Computational Toxicology
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Main Aspects of NCCT Directions
(Impact, Innovation and Critical Mass)

- Service
— Participation in research originating largely outside of the NCCT
- Arsenic BBDR
— Coordination of Communities of Practice
- Education
— Postdoctoral Fellows
— Specialty courses (traditional and web based)
- Research
— Activities largely originating as result of NCCT
« ToxCast
- Virtual Liver
 Virtual Embryo

- Office of Research and Development 14
National Center for Computational Toxicology
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Major Comment Areas from BOSC Il

« Cum Risk CoP (and others such as Cross-Species, Multi-Media Fate)
« Relationship(s) to the STAR Centers

« Strategic Plan for data collection, management and integration

« Additional training mechanisms, such as NIH K Awards

« Provide more detailed workplan on the Virtual Liver

« Recruitments, particularly those with data management skills

- Regularly scheduled plan for communication and updates

 Invite PO to BOSC reviews, engage the Regional Risk Assessors

- Office of Research and Development 15
National Center for Computational Toxicology
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Comings and Goings

« Arrivals

— Richard Judson, Title 42 Bioinformatician

— Imran Shah, Title 42 Systems Biologist

— Thomas Knudsen, Title 42 Systems Biologist

— Postdoctoral Fellows
« David Reif, Vanderbilt Dept of Human Genetics
« John Wambaugh, Duke University Physics Department
« Rocky Goldsmith, Duke University Dept of Chemistry
« Fathi Elloumi, University of Tunisia (via NIH)
« Jason Pirone (.....c.ccvvennn. ) (Jan 2008)
« Anne Marie Petrozelli, Duke University (Jan 2008)

— Lockheed Martin
« Amar Singh (Scientific Systems Analyst)

» Departures
— Melissa Pasquinelli (post doc), to NCSU School of Textiles
— Michael Breen (post doc), to NERL
— Amber Goetz (graduate student), to Syngenta

- Office of Research and Development
National Center for Computational Toxicology
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NCCT Draws Support from Recent NAS Report

July 2007

Toxicity Testing in the 21st Century:
A Vision and a Strategy

Advances in molecular biology, biotechnology, and other fields are pav-
ing the way for major improvements in how scientists evaluate the health risks
posed by potentially toxic chemicals found at low levels in the environment. These
advances would make toxicity testing quicker, less expensive, and more directly .
relevant to human exposures. They could also reduce the need for animal testing by
substituting more laboratory tests based on human cells. This National Research
Council report creates a far-reaching vision for the future of toxicity testing.

effects at lower doses or exposures. Test
animals are typically observed for overt

loxicity tests on laboratory
Tanimals are conducted to

evaluate chemicals—including
medicines, food additives, and industrial,
consumer, and agricultural chemicals—for
their potential to cause cancer. birth
defects. and other adverse health effects.
Information from toxicity testing serves
as an important part of the basis for
public health and regulatory decisions
concermng toxic chemicals. Current test
methods were developed
mcrementally over the
past 50 to 60 years and
are conducted using
laboratory animals, such
as rats and mice. Using
the results of animal
tests to predict human
health effects mvolves a
number of assumptions
and extrapolations that
remain controversial.

signs of adverse health effects. which
provide little information about biological
changes leading to such health effects.
Often controversial uncertainty factors
must be applied to account for differences
between test ammals and humans. Finally,
use of animals in testing 15 expensive and
tume consuming, and it sometimes raises
ethical 1ssues.

Today. toxicological
evaluation of chemicals
is poised to take advan-
tage of the on-going
revolution in biology
and biotechnology. This
tevolution 1s making 1t
increasingly possible
to study the effects of
chemicals using cells,

cellular components, and
. tissues—preferably of

Figure 1. The committee’s vision for toxicity testing is a process that can include chemical characterization, toxicity
testing, and dose-response and extrapolation modeling as part of broader agency decision-making.

Test animals are often human origin—rather
exposed to higher doses than whole animals.
than would be expected These powerful new
for typical human approaches should help
EXpOSUres, requiring ! 9 d to address a number of
assumptions about challenges facing the

THE NATIONAL ACADEMIES
Kb 1 e Rxvan o e, Enpomnring o0 ko

National Acodemy of Sciences * National Acodemy of Engineering # Insiifute of Madicine * Nafional Ressarch Coundl
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MAY 21-23, 2007 N
LS. Ernironrenta Protection Agency = Research Tiangle Park, NG |

EPA Science Forum 2006:

Your Health, Your Environment, Your Future

Ronqld Reugun Buildi ; ; May 16, 2006 through May 18, 2006
= v Ronald Reagan Building and International Trade Center
International Trade Ce — Washington, DC

Washington, DC
May 5-7

he Forum will highlight the relationship between our environment
Tand public health, and will include discussions on issues as diverse
as the impact of understanding the human genome and the impacts of
the built environment. The forum will also highlight the complementary
roles of EPA and other Federal public health agencies.

Begun in May of 2002 as a demonstration of EPA's commitment to quality

science, the Science Forum has rapidly grown into an EPA tradition.

Conference Program
M\;:::gn'f"ci:“nce e L " ™ - Floar Plan
- List of Stearing Committes Mambers
- Firal Agenda
For more information:

» Visit the Forum website at http: [/ www.epa.go’ i - Presentation Abstracts
» Or contact fcs-events at (703) 318-4678 - List of Postar Presentations
» Or email fcs-events@ saic.com - List of Exhibitors

The Science Forum allows scientists, staff members, researchers,
and stakeholders to share ideas, their latest

research, and explore opportunities to collaborate.

Plenary sessions, poster platiorm sessions, poster presentations, and a
number of exhibits will explore this vear’s three tracks:

Disease Susceptibility and the Environment

Global Challenges
B The Built Environment

The 2006 Forum fiasires the collsborative efforts of the Centers for Disease Cortrol
‘and Prevertion (G, the Agency for Taxis Substanoss and Dissase Fegistry
(ATSDR), and the

- List of Registrants

To learn more about this premier event, and register, please visit:
www.epa.gov/scienceforum

SEPA
Uinied Statas
Esvviraamanta| Praisstion

ney
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and Variability in Physiologically Based
Pharmacokinetic (PBPK] Models

October 31- Novemner 2, 2006 Research Triangle Park, NG

%"& International Workshop on Uncertainty

UVPKM

- Office of Research and Development 19
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House Dust

Office of Research and Development
National Center for Computational Toxicology

Markers of ExXosure

Warkers of Effect
Elaine Cohen Hubal

20



<EPA

United States
Environmental Protection
Agency

Other Activities within the NCCT

- Cumulative risk of pesticides (OPs, carbamates, pyrethroids)
- Molecular docking of perflourinates and pyrethroids
- Steroidogenesis Model for the “Small Fish Project”

« AEP and IM/IT activities in ORD

- Office of Research and Development 21
National Center for Computational Toxicology
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Next Steps

« Full review of the program, with focus on outcomes at our 4th
anniversary (February 2009)

Office of Research and Development
National Center for Computational Toxicology
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